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with a visual impairment as a direct cause of a stroke. Studies which included mixed 
populations	were	included	if	over	50%	of	the	participants	had	a	diagnosis	of	stroke	
and were discussed separately. We searched scholarly online resources and hand 
searched	articles	and	registers	of	published,	unpublished,	and	ongoing	trials.	Search	
terms included a variety of MESH terms and alternatives in relation to stroke and vis-
ual	conditions.	Article	selection	was	performed	by	two	authors	independently.	Data	
were extracted by one author and verified by a second. The quality of the evidence 
and risk of bias was assessed using appropriate tools dependant on the type of 
article.
Results: Forty-	nine	articles	(4142	subjects)	were	included	in	the	review,	including	an	




mine the effectiveness of interventions for treating post- stroke visual impairments. 
For	interventions	which	are	used	in	practice	but	do	not	yet	have	an	evidence	base	in	
the	 literature,	 it	 is	 imperative	 that	 these	 treatments	be	addressed	and	evaluated	 in	
future studies.
K E Y W O R D S
intervention,	management,	review,	stroke,	treatment,	visual	impairment
1  | INTRODUCTION
Visual impairments following stroke may include abnormalities of cen-
tral	 and/or	 peripheral	vision,	 eye	movements	 and	 a	variety	of	visual	
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independence,	and	quality	of	life.	Links	with	depression	have	also	been	
documented	 in	 the	 literature	 (Granger,	 Cotter,	 Hamilton,	 &	 Fiedler,	






rates for each of the possible post- stroke visual impairments has been 
reported	elsewhere	in	the	literature	(Hepworth	et	al.,	2016).
In order to treat and manage visual impairments caused by stroke 
it is important to establish the range and effectiveness of the avail-
able treatment options. The aim of this literature review is to provide 
a comprehensive synthesis of the evidence relating to treatment of 
visual problems after stroke.
2  | METHODS
We	planned	 an	 integrative	 review,	 aiming	 to	bring	 together	 all	 evi-
dence	 relating	 to	 intervention	 of	 stroke-	related	 visual	 problems.	 A	
detailed protocol was developed prior to the review. This review was 
carried out as part of a larger synthesis of evidence relating to visual 
problems after stroke.
2.1 | Inclusion criteria for considering studies for 
this review
2.1.1 | Types of studies
The	 following	 types	 of	 studies	 were	 included:	 systematic	 reviews,	
randomized	controlled	 trials,	controlled	 trials,	cohort	studies,	obser-
vational	studies,	and	retrospective	medical	note	reviews.	Case	reports	




nosed with a visual impairment as a direct cause of a stroke. Studies 
which	included	mixed	populations	were	included	if	over	50%	of	the	
participants had a diagnosis of stroke and data were available for this 
subgroup. Studies were also included if the participant group com-
prised of health care professionals who worked with and treated vis-
ual impairment problems associated with stroke.
2.2 | Search methods for identification of studies
We used systematic search strategies to search key electronic data-
bases and contacted known experts in the field.
We	 searched	 the	 Cochrane	 Stroke	 Group	 Trials	 Register,	 the	
Cochrane	 Eyes	 and	Vision	 Group	 Trials	 Register,	 and	 the	 following	
electronic bibliographic databases:
1. The	 Cochrane	 Central	 Register	 of	 Controlled	 Trials	 (CENTRAL)	
















iv. Health Service Research Projects in Progress (wwwcf.nlm.nih.
gov/hsr_project/home_	proj.cfm);
v. National Eye Institute Clinical Studies Database (http://clinicals-
tudies.info.nih.gov/cgi	/protinstitute.cgi?NEI.0.html)
2. Hand-searched the British and Irish Orthoptic Journal,	 Australian 
Orthoptic Journal,	and	proceedings	of	the	European	Strabismological	
Association	(ESA),	International	Strabismological	Association	(ISA),	
International	 Orthoptic	 Association	 (IOA)	 (http://pcwww.liv.
ac.uk/~rowef/index_files/Page646.htm)	 and	 proceedings	 of	
Association	for	Research	in	Vision	and	Ophthalmology	(www.arvo.
org);
3. Performed citation tracking using Web of Science Cited Reference 
Search for all included studies;
4. Searched the reference lists of included trials and review articles 
about vision after acquired brain injury;
5. Contacted	experts	in	the	field	(including	authors	of	included	trials,	
and excluded studies identified as possible preliminary or pilot 
work).
Search terms included a variety of MESH terms and alternatives in 
relation	to	stroke	and	visual	conditions	(Table	1).
2.3 | Selection of studies
The titles and abstracts identified in the primary review were indepen-
dently	screened	by	two	authors	 (FR,	LH)	using	the	 inclusion	criteria	
discussed previously.
Where it was not possible to establish if a study met these criteria 
from	 the	 title	or	 abstract,	 the	 full	 paper	was	obtained.	A	 secondary	
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2.4 | Data extraction




Two	 reviewers	 (KH	 and	 LH)	 independently	 reviewed	 the	 quality	 of	
the studies included in this review using the following four check-
lists.	 For	 the	 evaluation	 of	 the	 quality	 of	 evidence	 in	 randomized	
control	 and	 control	 trials,	 an	 adapted	 version	 of	 the	 CONSORT	
(Consolidated	 Standards	 of	 Reporting	 Trials)	 statement	 was	 used.	
The	CONSORT	statement	covers	25	 items	within	 the	 following	do-
mains;	 title/abstract,	 introduction,	methods,	 results,	 discussion,	 and	
other	 information	 (Moher	 et	al.,	 2010).	 An	 adapted	 version	 of	 the	
STROBE	 (Strengthening	 the	 Reporting	 of	 Observational	 Studies	 in	
Epidemiology)	 statement	 was	 used	 to	 assess	 the	 quality	 of	 cross-	
sectional,	cohort,	and	control	studies.	The	STROBE	statement	covers	
22	items	from	introduction,	methods,	results,	and	discussion	(Elm	et	al.,	
2007).	An	adapted	version	of	 the	PRISMA	 (Preferred	Reporting	 for	
Systematic	reviews	and	Meta-	Analyses)	statement	was	used	to	assess	
quality	of	 evidence	 in	 review	articles,	 including	 the	 three	Cochrane	
review	papers	used.	This	covers	27	items	within	title,	abstract,	intro-
duction,	 methods,	 results,	 discussion,	 and	 funding	 (Moher,	 Liberati,	
Tetzlaff,	&	Altman,	2009).	Finally,	an	adapted	version	of	the	GRACE	
(Good	Research	for	Comparative	Effectiveness)	statement	was	used	
for observational studies with comparative effectiveness. This state-





included 18 items. Only the information pertinent to quality appraisal 
of the studies was included. The items excluded were not considered 
relevant	 information	 i.e.	 the	 title/abstract,	 background,	 setting,	 and	
funding. The adapted version of the CONSORT statement included 31 
items of relevance.
All	domains	covered	 in	 these	checklists	are	 important	 factors	 to	
consider when evaluating the quality of evidence and risk of bias in the 
reported	articles.	These	domains	were	graded	‘high	risk’,	‘low	risk’,	or	
‘unclear risk’. If it was clear the domain was performed then this would 
be described as “reported” and would be recorded as having a low risk 
of bias. If the domain was not included this would be described as “not 
reported” and deemed a high risk of bias. Insufficient evidence would 
be labeled as an “unclear” risk.
3  | RESULTS
Figure	1	illustrates	the	results	of	the	search.	Forty-	nine	articles	(3,613	
participants	 and	 529	 health	 care	 professionals)	were	 included.	 This	
number includes four Cochrane reviews relating to interventions avail-
able for visual problems following stroke. In view of the high standard 
and	rigorous	methods	of	Cochrane	reviews,	the	findings	of	these	four	
papers	are	summarized	as	an	overview,	followed	by	a	review	of	trials	
and studies not included in the Cochrane reviews. Tables 2–6 display 
key	characteristics	of	 the	 included	 studies.	The	49	 included	 studies	
consisted	of	four	Cochrane	systematic	reviews,	seven	randomized	tri-
als,	one	 randomized	crossover	 trial,	 two	non-	randomized	controlled	
trials,	27	prospective	observational	studies,	three	retrospective	analy-
sis,	four	prospective	surveys/	questionnaires	and	one	prospective	ob-
servational study with a questionnaire. One study only used a control 
group for the pre- treatment data and so was treated as a prospective 
observational	study	and	not	a	controlled	trial	(Woodhead	et	al.,	2013).
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or	alignment	defects	(Table	4).	Six	studies	(1,085	participants	and	55	
healthcare	 professionals)	 reported	 on	 intervention	 for	 reduction	 of	
central	vision	(Table	5)	and	two	(187	participants)	reported	on	 inter-
ventions	for	visual	perceptual	defects	(Table	6).













Visual field loss can affect the peripheral and/ or central field of vision 
following	stroke	although,	less	frequently,	the	central	visual	field	may	
present as an isolated defect. Visual field defects can often present 
with	 visual	 perceptual	 disorders,	 such	 as	 visual	 inattention	 and	 /	 or	
agnosia,	further	complicating	the	treatment	of	the	visual	field	loss.	One	
Cochrane review relating to visual field loss following stroke focused 
on	 three	 types	 of	 interventions:	 restitutive,	 compensatory	 and	 sub-
stitutive	(Pollock	et	al.,	2012a).	Functional	ability	in	performing	activi-
ties of daily living was used as a primary outcome measure. Thirteen 
trials	were	 identified	 as	meeting	 the	 inclusion	 criteria	 (Bainbridge	&	
Reding,	1994;	Carter,	Howard,	&	O’Neil,	1983;	Jobke,	Kasten,	&	Sabel,	
2009;	 Kasten,	 Bunzenthal,	Muller-	Oehring,	Mueller,	 &	 Sabel,	 2007;	




sible	 and	 were	 only	 completed	 for	 compensatory	 interventions.	 A	
key finding was the limited evidence for all interventions related to 





and general information being the most frequently reported strategy. 
Concurrently,	 Rowe	 et	al.	 (2013a)	 reported	 that	 advice	 and	 raising	
awareness of the field loss were the most common forms of treatment 
(52.7%).	 Advice	 included	 reading	 strategies,	 scanning	 eye	 and	 head	
movements,	use	of	lighting,	compensatory	head	posture,	and	registra-




Full-text articles retrieved 
and assessed for eligibility 
n = 276
Excluded n = 21,914
Not relevant to the review




Case study or small case 
series n=15
<50% stroke diagnosis n=26
Other non-empirical 
articles n=7




Included in Cochrane 
Systematic review n=5
Duplicate n=2
Articles related to visual 
problems following stroke
n = 128
Studies identified from 
searching reference lists
n = 31
Titles identified through 
database searching 
n = 109,196
Titles and abstracts 
screened 
n = 22,159
Articles meeting inclusion 
criteria relating intervention
n = 49
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4.1.1 | Compensatory treatment
A	 variety	 of	 different	 visual	 scanning	 and	 search	 training	 methods	
have been reported in the literature. These include computer and 
paper- based search and scanning training programmes and use of 
word search games. They aim to facilitate the patient in learning to 
compensate for difficulties by improving the speed and accuracy of 
eye	movements	made	 into	the	visual	 field	defect	side.	A	number	of	
studies have explored the effect of scanning eye movements into the 
affected visual field. In a study attempting to regain driving ability in 
hemianopic	stroke	survivors	 (Mazer	et	al.,	2003),	there	were	no	sig-
nificant differences in improved driving performance between those 




tions were more favorable than a placebo or control at improving spe-
cific tasks but not at aiding recovery of the visual field.
Expansion	of	 the	 field	by	1–48	degrees	has	been	 reported	 (Zihl	
&	von	Cramon,	1985),	however,	expansion	of	the	visual	field	due	to	
natural recovery early after stroke onset cannot be ruled out. Specific 
improvements,	 however,	 relate	more	 to	 speed	 and	 accuracy	 of	 eye	












increased activity in the ipsilateral cortex to the insult after training 
with reports that training is task specific. Eye search training improves 
eye scanning into the affected side with little objective improvement 




Other compensatory interventions listed in the literature are the 
use	of	 typoscopes,	 rulers,	 and	vertical	 reading.	Vertical	 reading	was	
initially mentioned in the literature as an anecdotal report by a patient 
describing	this	as	helpful	with	their	hemianopia	(Wang,	2003).	It	has	
since been stated as a rehabilitation option in review articles but no 
empirical	evidence	has	been	published	(Sabel	&	Trauzettel-	Klosinski,	
2005;	Schuett,	2009;	Trauzettel-	Klosinski,	2010).
An	 ongoing	 randomized	 controlled	 trial	 acknowledged	 in	 the	
above Cochrane review is currently comparing compensatory inter-
vention	(visual	search	training),	substitutive	intervention	(Peli	prisms)	
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The results are yet to be reported but intend to provide a comparison 





ages on the side of the visual field loss so they move to overlay on the 











tioning of the prisms. Sixty one percent continued prism wear with an 
equal	number	from	the	oblique	and	horizontal	position	groups.	A	sig-
nificantly higher proportion wished to continue wearing the real prisms 
with the most common reason being that prisms helped when walking 
(92%).	However,	 the	 analysis	 of	 this	 study	demonstrated	 a	 possible	
period effect as the participants were aware they would switch to a 
second	prism.	As	a	result,	only	12%	reported	that	they	would	continue	




Visual	 restoration	 therapy	 (VRT)	 involves	 presenting	 light	 stimuli	 at	
the	 border	 area	 of	 visual	 field	 loss	 (Pollock	 et	al.,	 2012a).	One	 key	
difference between reported studies is the amount of training pre-
scribed. Some studies (n = 7)	prescribed	a	set	amount	of	training	for	
the whole cohort and others had allowed a range in the amount of 
training completed by their participants (n = 6).	Not	one	of	the	studies	
prescribed	exactly	the	same	amount	of	training,	rendering	it	difficult	
to make direct comparisons.
Three studies prescribed specific session length and number per 
week	but	did	not	specify	the	total	 length	of	treatment	(Schmielau	&	
Wong,	2007;	Zihl	&	von	Cramon,	1979,	1982).	Across	these	studies,	
the mean reported expansion of the visual field border ranged from 1 
to 11.3 degrees. Eye movement recordings were not undertaken and 
thus improvement in the visual field due to eye movements could not 
be excluded.
The majority of studies (n = 7)	prescribed	variable	session	lengths	
and numbers. The length of session varied from 30 min to 1 hr for 
around	 six	 months	 of	 training	 (Gall	 &	 Sabel,	 2012;	 Mueller,	 Mast,	
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Kruse,	Wolf,	&	Guenther,	2013).	The	shorter	sessions	were	repeated	
more	 than	once	per	day,	 adding	up	 to	a	possible	maximum	per	day	
commitment of 70 min. The frequency of training varied between six 
times per week and daily.
A	 number	 of	 studies	 reported	 expansion	 of	 the	 visual	 field	 fol-
lowing	treatment	 (Bergsma,	Elshout,	van	der	Wildt,	&	van	den	Berg,	
2012;	Mueller	et	al.,	2007;	Romano	et	al.,	2008).	However,	for	studies	









field	 loss	were	also	more	 likely	 to	 show	 improvement	 (Poggel	 et	al.,	
2007;	 Sabel	 et	al.,	 2013).	The	majority	 of	 studies	 recruited	 patients	
with chronic homonymous hemianopia (longer than six months post 
onset).	Recruitment	within	three	to	six	months	post-	stroke	could	not	
rule	out	natural	 recovery	 (Mueller	et	al.,	2007).	Thus,	 subjective	 im-
provements noted by patients are more likely to represent adaptation 
to the visual field defect.
Although	a	variety	of	interventions	exist	for	the	treatment	of	visual	
field	loss,	not	enough	high	quality	research	exists	to	decipher	the	true	
efficiency of a number of these treatment options. The current recom-
mendation would be for compensatory strategies to treat post- stroke 
visual	field	loss.	Future,	longitudinal	studies	would	need	to	control	for	
spontaneous recovery of visual field loss when determining the valid-
ity of restitutive treatments.
4.2 | Strabismus and ocular motility
Strabismus pertains to misalignment of the two eyes such that one 
eye does not point in the same direction as the fellow eye. Ocular 
motility	abnormalities	can	relate	to	ocular	cranial	nerve	palsies,	gaze	
palsies,	nystagmus,	and	vergence	disorders.	There	are	several	exten-
sively used interventions for the treatment of various ocular motility 
problems in mixed etiology populations such as prisms and occlusion/
patching. Many interventions have been tested on non- stroke popula-
tions,	as	the	ocular	motility	defects	that	arise	as	a	result	of	stroke	can	





were found specifically for stroke populations with other ocular mo-
tility	disorders	 (Pollock	et	al.,	2011).	Functional	ability	 in	performing	
activities of daily living was used as a primary outcome measure. Two 
trials	were	identified	as	meeting	the	inclusion	criteria,	which	included	
a limited number of stroke patients (n = 5)	(Leigh,	Burnstine,	Ruff,	&	
Kasmer,	1991;	Strupp	et	al.,	2003).	In	view	of	the	limited	number	of	
trials	 identified	 and	 the	 limited	number	of	 stroke	patients	 included,	






to	 last	 for	around	 three	months.	BT	can	also	be	helpful	when	plan-
ning a more permanent intervention such as ocular muscle surgery. 
Choudhuri,	Sarvananthan,	and	Gottlob	(2007)	conducted	a	survey	of	
neurologists	and	ophthalmologists	across	the	UK	regarding	treatment	






Prisms are commonly used in clinical practice for the treatment and 
amelioration of the symptom of diplopia. Prisms may take the form of 
a	temporary	Fresnel	prism	or	with	a	permanent	prism	ground	into	a	
spectacle lens. The theory of prisms is that the image of the object is 
shifted	by	a	magnitude	proportional	to	the	strength	of	the	prism,	thus	
compensating	for	the	eye	misalignment	(Firth	&	Whittle,	1994).	The	
images are moved such that they overlap and allow the brain to fuse 
the	images	back	to	one	image,	in	cases	where	the	patient	has	potential	
for	binocular	single	vision.	Alternatively,	the	images	are	moved	so	they	
are separated to place the second image into a pre- existing visual sup-
pression	area	or,	separated	to	an	extent	so	that	the	second	image	can	
be ignored and/or is less troublesome for the patient.
In	 surveys	 of	 treatment	 provision	 for	 stroke	 survivors	 Pollock,	
Hazleton,	&	Brady	(2011b)	reported	prisms	to	be	the	most	common	
management	 provided	 (93%)	 followed	by	 advice	 on	 head	postures	
(64%)	 and	 convergence	 exercises	 (50%).	Concurrently,	 Rowe,	 et	al.	
(2013b)	reported	prisms	and/or	occlusion	to	be	the	most	commonly	
prescribed	 intervention	 with	 the	 purpose	 to	 alleviate	 diplopia.	 A	
number of observational studies report the positive benefit of prisms 
and	occlusion	 for	 relief	of	diplopia	 in	 stroke	 survivors	 (Rowe	et	al.,	










foils or frosted tape which aim to blur the second image so it may be 
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ignored	(Hadid,	Wride,	Griffiths,	Strong,	&	Clarke,	2008).	It	is	also	pos-
sible to provide partial sector occlusion for patients where diplopia is 
only	bothersome	in	one	direction	of	gaze	(Routt,	2011).	Furthermore,	





such	as	convergence	 insufficiency,	 include	vergence	exercises	 (Rowe	
et	al.,	2011b).	 Improving	ocular	convergence	with	orthoptic	vergence	
exercises can eliminate the symptom of diplopia and asthenopia in the 
near	position	(Adler,	2002).	Rowe	et	al.	(2009a)	found	reduced	conver-
gence of <10 cm was present in one third of stroke survivors which 
frequently contributed to reading difficulty.
Once	recovery	has	ceased	and	if	a	deviation	persists,	a	more	per-
manent	 intervention	may	be	considered,	 such	as	ocular	muscle	 sur-
gery. There are a variety of procedures for the many types of ocular 
motility	 conditions,	which	 are	 detailed	 in	 the	 literature	 but	 are	 not	









Although	many	of	 the	 treatment	options	 for	 eye	movement	dis-
orders have not been established within a stroke population specif-
ically,	 the	 benefit	 would	 be	 much	 the	 same	 as	 with	 other	 cohorts.	
Furthermore,	 the	 lack	 of	 high	 quality	 clinical	 trials	 to	 determine	 the	
efficacy of treatments such as prisms and occlusion may not necessar-
ily be required. It is well- established that these treatments will alleviate 
the symptoms of diplopia without the need of clinical trials to prove so.
4.3 | Central vision
Impaired central vision includes reduced visual acuity and contrast sen-
sitivity.	Pollock	et	al.	(2012b)	completed	a	Cochrane	review	investigat-




or diabetic retinopathy. They used functional ability as the primary out-
come	measure.	Twenty	four	potential	 trials	were	found.	However,	 it	
was not clear if these trials included stroke as a sub- group. In view of 
this,	the	authors	took	the	decision	to	exclude	these	trials	as	age-	related	
visual problems are already well- covered by other Cochrane system-






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































those patients who still have reduced central vision even with glasses 
correction,	 low	 visual	 aids	 (LVAs)	 such	 as	 magnifiers	 may	 be	 helpful	
(Rowe	et	al.,	2011b).	LVAs	have	been	shown	to	be	effective	amongst	
patients	 suffering	visual	 impairment	 for	 a	variety	of	 reasons,	 such	 as	





ciplinary services and services with an emphasis on the psychological 
needs	of	the	patient	(Binns	et	al.,	2012).	Further	modifications	to	light	
and environment to aid visually impaired people at home include the use 
of	color	and	contrast,	avoiding	clutter	and	using	accessible	appliances	
(Cooper,	2013;	Joule,	Levenson,	&	Brown,	2014).	However,	these	have	




quired to determine the benefit of these therapies following stroke.
4.4 | Visual inattention / neglect
Unilateral visual inattention is the difficulty attending to one side of 
space	 (Bowen,	Hazelton,	 Pollock,	&	 Lincoln,	 2013).	 A	Cochrane	 re-
view relating to spatial neglect following stroke focused on cognitive 
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top-	down	interventions	(Bowen	et	al.,	2013).	Measures	of	functional	
ability / disability as a primary outcome measure were used. Twenty- 
three	 trials	were	 identified	 as	meeting	 the	 inclusion	 criteria,	 eleven	
of	which	were	new	to	this	update	 (Cherney,	Halper,	&	Papachronis,	
2002;	Cottam,	1987;	Edmans,	Webster,	&	Lincoln,	2000;	Fanthome,	
Lincoln,	 Drummond,	 &	 Walker,	 1995;	 Ferreira,	 Leite	 Lopes,	 Luiz,	
Cardoso,	 &	 André,	 2011;	 Fong	 et	al.,	 2007;	 Kalra,	 Perez,	 Gupta,	 &	
Wittink,	 1997;	 Kerkhoff	 et	al.,	 2012;	 Luukkainen-	Markkula,	 Tarkka,	
Pitkanen,	 Sivenius,	 &	 Hamalainen,	 2009;	 Mizuno	 et	al.,	 2011;	 Nys,	
Seurinck,	&	Dijkerman,	2008;	Polanowska,	Seniow,	Paprot,	Leniak,	&	
Czonkowska,	2009;	Robertson,	1990;	Robertson,	McMillan,	MacLeod,	
Edgeworth,	 &	 Brock,	 2002;	 Rossi	 et	al.,	 1990;	 Rusconi,	 Meinecke,	
Sbrissa,	&	Bernardini,	2002;	Schroder,	Wist,	&	Homberg,	2008;	Tsang,	
Sze,	 &	 Fong,	 2009;	 Turton,	O’Leary,	 Gabb,	Woodward,	 &	Gilchrist,	
2010;	Weinberg	 et	al.,	 1977;	Welfringer,	 Leifert-	Fiebach,	 Babinsky,	
&	Brandt,	2011;	Wiart	 et	al.,	 1997;	Zeloni,	 Farne,	&	Baccini,	 2002).	




vey of Occupational Therapists in Canada asking what rehabilitation 




in stroke care in Scotland and reported a high proportion would pro-
vide	advice	or	explanation	of	neglect	(72%).	Other	methods	included	





ment was described as a “forced- use” therapy comprising of sector 
occlusion over the non- neglecting side of plano lenses and removed 
when	completing	the	OKS.	The	results	showed	that	both	the	control	
group and those receiving treatment had an equal improvement in 






modifications. Other compensatory methods of rehabilitation of visual 
neglect	 /	 inattention	 include	 occlusion	 and	 prism	 adaptation	 (Beis,	
André,	Baumgarten,	&	Challier,	1999;	Datié	et	al.,	2006).
A	Cochrane	review	meta-	analysis	initially	showed	cognitive	reha-
bilitation	 to	have	a	 significant	 immediate	effect	on	 standardized	as-
sessments	(Bowen	et	al.,	2013).	The	analysis	was	repeated	with	only	
high quality trials included. This significant effect was not maintained. 
In	addition,	trials	which	compared	cognitive	rehabilitation	with	visual	
scanning therapies were too heterogeneous to enable the authors 
to draw conclusions. In view of these findings the authors could not 
support or refute the interventions covered by the review. The rec-
ommendations were that clinicians should continue to follow national 
guidelines until further high quality evidence is available.
A	 further	 trial	 aimed	 to	 investigate	whether	or	not	 smooth	pur-
suit	therapy	is	superior	to	standard	scanning	therapy	(Kerkhoff	et	al.,	
2013).	 The	 authors	 reported	 more	 improvement	 following	 smooth	
pursuit training in both auditory and visual outcomes. These improve-
ments were also seen for both mild and severe degrees of neglect with 
stability of improvement up to two weeks following training.
A	 variety	 of	 treatments	 have	 been	 described	 for	 visual	 neglect/	
	inattention	after	stroke,	with	compensatory	scanning	therapies	appear-
ing	most	favorable.	However,	due	to	lack	of	high	quality	evidence,	these	
treatments cannot be recommended in clinical guidelines at present.
4.5 | Visual perceptual deficits
Visual neglect/inattention is the most frequently occurring visual per-
ceptual	disorder	following	stroke	(Hepworth	et	al.,	2016).	Additional	
deficits	 include	 visual	 hallucinations,	 object	 agnosia,	 color	 detec-
tion	 problems,	 and	 difficulty	 judging	 depth	 (Rowe	 et	al.,	 2009b).	
Spontaneous	 recovery	may	 occur	 for	 perceptual	 deficits.	However,	
patients reported a benefit from verbal advice and coping strate-
gies,	 as	well	 as	 the	 relief	 associated	with	diagnosis	 and	 recognition	





Interventions for perceptual deficits are often reported as case 
studies or small retrospective cohorts. One prospective observational 
study used cross- modal word recognition training with a group of pa-
tients	with	pure	alexia,	which	involved	single	words	presented	visually	
and via audio simultaneously. The group of patients were reported to 
read	words	from	the	training	program	quicker	than	untrained	words,	
especially for the longer words. There was no transfer following train-
ing to letter or sentence reading. The improvement seen with words 
in the training program was not maintained at the follow- up visit at 
two	to	four	weeks	after	training	had	finished	(Woodhead	et	al.,	2013).
A	range	of	visual	perceptual	disorders	can	occur	following	stroke	
however,	very	 few	 treatments	 for	 these	have	been	discussed	 in	 the	
current literature. It is possible that a number of treatments including 




research. There is a strong requirement for further high quality rand-
omized	controlled	trials	to	determine	the	effectiveness	of	interventions	
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when	treating	post-	stroke	visual	 impairments.	Furthermore,	the	ma-
jority of studies included in this review used a small number of pa-
tients	in	their	study	populations.	Future	research	must	address	these	
issues and should consider the impact of interventions.
It is important to note that some interventions have been tested 
on broader populations and not an isolated stroke survivor population. 
However,	in	many	visual	conditions,	the	evidence	can	be	applied	to	stroke	
survivors;	for	example,	prisms	have	been	shown	to	be	effective	in	a	gen-
eral diplopia population and are an accepted and effective treatment.
The focus of future research should be relevant to activities of 
daily	 living,	visual	 function,	and	vision-	related	quality	of	 life.	Studies	
should aim to include long- term follow- up of the stroke survivors 
being offered visual treatment in order to accurately capture the ef-
fectiveness of these interventions and the transferability of these skills 
to activities of daily living. The current reported research has touched 





treatment options currently used in clinical and social care to aid post- 
stroke visual impairments such as environmental and lighting modifi-
cations,	vertical	reading,	line	guides,	and	typoscopes.	These	have	yet	
to be thoroughly investigated. It is imperative that these treatments 
be addressed and evaluated in future studies to establish their effec-
tiveness and provide an evidence- base to inform clinicians and health 
professionals of all treatment options available.
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